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(54) Storage l>ox for eiectronic control units 

(57) The storage box of the present Invention 
employs an inner box surrounded by an outer box. The 
inner box houses an electronic control unit Between the 
two boxes is a space in which air circulates to cool the 
electronic control unit A hole in the inner box is sealed 
with a filter that is impervious to water but allows air to 
freely pass. Thus, the ^ectronic control unit is cooled 
without being damaged by water and dirt in the cooling 
air. 
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Description 

The present Invention relates to storage boxes for 
automotive control units; especially to storage boxes 
mounted in the entf ne compartment of an automobile s 
which protect electronic control units from damage due 
to water and dirt from the road and from excessive heat 
from the engine. 



BACKGROUND OF THE INVENTION 
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To assist in understanding the context of the Inven- 
tion, a conventional insulation terminal and a method for 
producing the same win be described below by refenring 
to Figs. 3 and 4. is 

Automobiles are equipped with electronic units for 
controlling various devices such as electronic fuel injec- 
tion systems, anti-lock brakes, and the like. These units 
can be placed in the passenger compartment or the 
engine compartment In the former case, as shown in 20 
Figure 3, control unit 1 is disposed in passenger com- 
partment 2a of automobile 2. Wire harness W/H must 
pass from engine compartment 2b to passenger com- 
partment 2a. Not only would this require wire hamess 
W/H to be long, it also necessitates an opening in panel 2s 
2c which separates the passenger compartment from 
the engine compartment. This requires complex opera- 
tions and increases costs. 

On the other hand, if the control unit is located in 
the engine compartment, it is exposed to water which 30 
can enter the compartment and thereby damage the 
unit. Moreover, the heat generated by the engine also 
presents a serious problem. These units contain semi- 
conductors which do not have adequate heat resist- 
ance. In order to obtain such resistance, special semi- 35 
conductors must be used. This also increases the cost 
Another solution for protecting the electronic control 
units has been suggested in Japanese Patent Applica- 
tion number 7-321 584. In this Application, a storage box 
protects the electronic control units and is disposed in 40 
the engine room. As shown in Figure 4, electronic con- 
trol unit 1 is stored in inner box 3 which, in turn, is stored 
in outer box 4. Outer bOK 4 is sealed with cover 5. 
Spaces 5A and 5B are formed between inner box 3 and 
outer box 4 to allow cool air to circulate between the two 45 
boxes and prevent overheating. Inner box 3 is watertight 
due to a seal at opening 3a. Since inner box 3 is water- 
tight, it prevents water from entering the inside of inner 
box 3 and damaging the electronic control units. 

Heat is generated by the electronic control units so 
which, in turn, increases the temperature inside inner 
box 3. it has also been found that, with the storage box 
shown in Figure 4, the temperature in spaces 5A and 5B 
is lower than the temperature inside inner box 3. This 
difference in temperature results in a negative pressure ss 
because air tries to flow from the inside of inner box 3 
into spaces 5A and 5B, but is prevented from doing so 
because inner box 3 is watertight This negative pres- 



sure causes the inner box to deform, which, In turn, cre- 
ates a gaptiiat allows water and dirt to enter. 

SUMMARY OF THE PRESENT INVENTION 

The object of tiie present Invention is to prevent the 
creation of a negative pressure between tiie cooling air 
circulation space arxl the inside of the inner kx>x while 
maintaining the dual box design. 

Broadly, the present Invention relates to a storage 
box for control units, especially those which are elec- 
tronic. The storage box comprises a storage kx>x main 
unit which is divided into an outer box sunounding an 
inner box. The inner box houses the electronic control 
units in a storage section and a space for circulation of 
cooling air is provided between the outer box and the 
inner box. A cover is employed for sealing the upper sur- 
foce of the storage box main unit An intake opening for 
introducing outside air and an exhaust opening for dis- 
charging tills introduced air after it has been circulated 
in the air drculation space are formed in the outside wall 
of the storage box main unit 

A filter opening is disposed on a side wall of the 
inner box at its storage section portion. A filter that lets 
air but not water through is attached to tiiis filter open- 
ing. The filter allows the air to flow from the air circula- 
tion space into the storage section of the inner box. 
Thus, outside air passing through the space between 
the inside and outskie tx3xes, goes through tiie filter and 
flows into the inskle of the storage section of the inner 
box. This niaintains the temperature off the storage sec- 
tion at the temperature of the space, thereby alleviating 
tiie negative pressure difference, and increases the 
cooling of the elecb-onic control units. Also, the elec- 
tronic control units are protected from moisture in the 
cooling air by the filter. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the accompanying drawings, constituting a part 
hereof, and in which like reference characters indicate 
like parts. 

Figure 1 illustrates a preffened embodiment of the 
present Invention; 

Figure 2 illustrates a cross section taken along lines 
11-11 of Figure 1; 

Rgure 3 illustrates a prior art solution; and 

Figure 4 illustrates anotiier prior art solution. 

DETAILED DES CRIPTION OF THE PRESENT INVEN- 
TION 

Referring to Figure 1 and Figure 2, storage box for 
electronic control unit 20 is disposed in tiie engine com- 
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partment of an automobile. The storage box is made 
from plastic and comprises a storage box main unit 10 
whicli is divided into inner box 11, outer box 12. and 
cover 13 wiiicli fits over the main unit 

Inner box 1 1 comprises storage section lib, having 
box opening 11a, through which the electronic control 
unit is inserted. Outer perimeter wall 1 1c of inner box 1 1 
sunrounds the upper portion of storage section 1 lb on 
three sides while leaving Inner space 14 open. Inner 
space 14 serves as a cooling air drculation space that 
is in communication with air circulation space 15 
between outer l>ox 12 and inner box 11. Exhaust open- 
ing lid is formed in outer perimeter wall 1 1c and inlet 
opening 12b is formed on outer box 12. Outer perimeter 
wall 11c projects upward from mounting plate lie. 

Storage section 1 lb of inner box 11, which serves 
as the storage section for electronic control unit 20, is 
formed with filter opening 1 1g. RIter 16 is attached over 
filter opening 1 1 g and allows air to pass but not water. In 
the preferred embodiment. Poreflon (manufactured by 
Sumitomo Electric Industries, Ltd.) is used as filter 16. 
Fillers of this type are conventional. Typically, they have 
very small pores, on the order of 0.1 to 10 microns in 
diameter. RKer 16 allows coding air (outside air) to flow 
to electronic control unit 20 housed in storage section 
lib through cooling air circulation space 15. thereby 
cooling electronic control unit 20 and preventing the 
build-up of negative pressure while also maintaining a 
good watertight environment. 

Grommet hole 11h is formed on outer perimeter 
wall 11c on the side opposite exhaust opening lid. A 
wire connected to electronic control unit 20 is pulled 
through grommet hole 11h and a grommet is used to 
seal the hole and provide a watertight construction. 

Seat 12a is at the lower portion of inner tx>x 1 1 and 
acts as a seat for mounting plate lie. Also, intake open- 
ing 12b is disposed on outer box 12. Cooling air is pro- 
vided to intake opening 12b by an intake tube of an air 
conditioning device (not shown in the figure). Alterna- 
tively, intake opening 12b is left open to the outside air. 
When inner box 11 and outer box 12 are assembled, 
with mounting plate lie mounted on seat 12a, space 15 
and space 14 around inner box 1 1 are made continu- 
ous. The cooling air introduced through intake opening 
12b flows through spaces 15 and 14, arxJ exits through 
exhaust opening 1 1d. 

Outer box 12 is assembled integrally with inner box 
1 1 through welding or the like to form storage box main 
unit 10. After electronic control unit 20 is placed in unit 
storage section 1 lb of the inner box, cover 13 is placed 
over storage box main unit 10 and locked. 

Electronic contrd unit 20 is cooled by the cooling air 
(outside air) introduced through intake opening 12b and 
circulated in spaces 14 and 15. Since filter 16 is 
attached to filter opening 11g. cooling air also flows 
through filter 16 Into space lib, while hot air from elec- 
tronic control unit 20 is discharged into space 15. Thus, 
the differences in temperature between spaces 14 and 



15 and unit storage section 1 lb, are dimlnated. 

Hence, the problem in the conventional technology 
involving the negative pressure is overcome. Conse- 
quently, the integrity of the inner box is maintained arxl 
5 water is prevented from entering into the storing sec- 
tion. 

Giaims 

10 1. A storage box for a control unit (20) comprising an 
outer box (12) having an outer opening at its upper 
end, an inner box (11) having a storage section 
(1 lb) arxi an inner space (14), said storage section 
extending at least partly into said outer box, said 

IS inner space being adjacent at least part of said stor- 
age section, an air drculation space (15) between 
said storage section and said outer box and in com- 
municatton with saki inner space, an air inlet (12b) 
and an exhaust opening (1 Id) on said storage box 

20 and in communication with said inner space or said 
air drculation space, whereby air circulates through 
said air circulation space and said inner space. 

2. The storage box of Claim 1 wherein there is a filter 
25 opening (1 1 g) between saki inner space or said air 
drculation space and said storage section, a filter 
(16) on said filter opening adapted to permit air but 
not lk|i;nd to pass therethrough. 

30 3. The storage box of Claim 1 wherein said inner box 
has a box opening (11a) at its upper end and a 
cover (13) on said opening. 

4. The storage box of Claim 1 wherein said air inlet is 
35 connected to a source of cooled air. 

5. A Storage kxsx for a control unit, conprising an inner 
box (1 1) having a storage section (1 lb) for receiv- 
ing said control unit (20), an outer tx>x (12) at least 

40 partly surrounding said inner box (1 1). an air circu- 
lation space (15) formed between said outer box 
(12) and at least said storage section (lib) of said 
inner box (11), an opening (lib) in said inner box 
(1 1) connecting said storage section (lib) arKi saki 

45 air circulation space (15). and a filter (16) sealing 
said opening (1 lb), said filter (16) being adapted to 
permit air but not liquKi to pass tinerethrough. 

6. The storage box of claim 5. wherein said inner box 
so (1 1) additionally has an inner space (14) communi- 
cating with sakJ storage section (1 1 6). 
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FIG. 3 

PRIOR ART 
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